attractive buy at its current price.2 Graham and Dodd go so far as to state that stock prices should bear a specified relation to earnings and dividends, but they neither present nor cite data to support the generalization.3 The distinguished theoretical book on investment value by J. B. Williams contains several chapters devoted to the application of the theory, but his empirical work is in the tradition of the investment analyst's approach.4 The only study along the lines suggested here that is known to the writer is a recent one on bank stocks by David Durand.5
In contrast with the dearth of published studies the writer has encountered a number of unpublished cross-section regressions of stock prices on dividends, earnings, and sometimes other variables. In these the correlations were high, but the values of the regression coefficients and their variation among samples (different industries or different years) made the economic significance of the results so questionable that the investigators were persuaded to abandon their studies. There is reason to believe that the unsatisfactory nature of the findings is due in large measure to the inadequacy of the theory employed in interpreting the model, and it is hoped that this paper will contribute to a more effective use of cross-section stock price studies by presenting what might be called the elementary theory of the variation in stock prices with dividends and earnings.
Before proceeding, it may be noted that there have been some time series studies of the variation in stock prices with dividends and other variables. The focus of these studies has been the relation between the stock market and the business cycle6 and the discovery of profitable 'Assume that the hypothesis stock price, P f (xi, X2,...), is stated so that it can be tested, and it is found to do a good job of explaining the variation in price among stocks. The model and its coefficients thereby shed light on what investors consider and the weight they give these variables in buying common stocks. This information is valuable to corporations insofar as the prices of their stocks influence their financial plans. It is also true that a stock selling at a price above or below that predicted by the model deserves special consideration by investors. Including only those corporations which conformed to a narrow definition of the industries mentioned did not provide samples of adequate size. Therefore, certain fringe classifications were included in each category. For instance, Chemicals includes pharmaceutical manufacturers, and Steel includes forging manufacturers and certain other fabricators of steel as well as the basic steel producers. In general, while the corporations included in each sample can be considered to come under the label, there is considerable variation among them in such attributes as size, profitability, structure of the markets in which they buy and sell, and investor status.8
The use of eight samples rather than one provides a more rigorous test of the hypotheses. The industry and year selection of the data has the further advantage of allowing the use of a priori economic knowledge in evaluating the regression statistics. For instance, if the dividend coefficient is considered an estimate of the rate of profit, we want to know whether the estimate is reasonable on grounds broader than statistical significance. Good preferred stocks sold in these years at dividend yields of four to five per cent, and companies acquired in mergers were purchased for about five times their earnings before income taxes. Therefore, we would expect the rate of profit on common stocks to fall between four and ten per cent and the coefficient in question to fall between ten and twenty-five. Further, we would expect a particular rank in the coefficients. Corporations in the chemical industry are considered to have the advantages of, size, growth, and stability; foods represent an industry that is considered stable; steels represent an industry with large corporations which are considered vulnerable to cyclical fluctuations; and machine tools represent an industry of comparatively small corporations which are also vulnerable to the business cycle. Accordingly, one might expect the rate of profit to vary among the industries in the order just given. Further, I95I was a year of war profits with the outlook for the future somewhat uncertain. By contrast, while there was some talk of recession in I954, there was little evidence that the high level of income extending back a number of years would fall sharply in the near future. Accordingly, one might expect that the coefficients would differ in a predictable manner between the two years.
Dividends and Earnings
Given the task of explaining the variation in price among common stocks, the investigator may observe that stockholders are interested in both dividend and income per share and derive immediately from this observation the model: 'A list of the corporations and a description of how they were selected may be obtained from the writer on request. measurement of the relative importance of the two variables. However, a share of stock like any other asset is purchased for the expected future income it provides. This income may be the dividend or it may be the earnings per share, but it cannot be both. The model is therefore conceptually weak.
The unfortunate consequence of this pragmatic approach to the measurement of the variation in stock prices with dividend and earnings is illustrated by the data of Table i Machine tools in I95I and chemicals in I954 have income coefficients that are not significantly different from zero, and three of the other coefficients are materially below five. Armed only with the theory just stated, it would be most difficult to infer from the data the existence of a logical structure in the pricing of common stocks.
The Dividend Hypothesis
The hypothesis that the investor buys the dividend when he aquires a share of stock seems intuitively plausible because the dividend is literally the payment stream that he expects to receive. In implementing the hypothesis it must be recognized that the stockholder is interested in the entire sequence of dividend payments that he may expect and not merely the current value. For the purpose of arriving at an operational model we may represent this infinite sequence by two quantities, one the current dividend and the other a measure of the expected growth in the dividend.
Among the events which will lead to an increase in a corporation's dividend are: successful trading on its equity, an increase in its return on investment, and selling additional common stock when the rate of profit the corporation can earn is above the rate at which its stock is selling. However, there is no doubt that the most important and predictable cause of growth in a corporation's dividend is retained earnings. For those interested in a more rigorous argument it has been shown that if a corporation is expected to earn a return r on investment and retain a fraction b of its income, the corporation's dividend can be expected to grow at the rate br. Investors are interested in growth and not rate of growth, since a high rate of growth starting with a low initial value will pay off in the heavily discounted distant future, and it will not be as attractive as a lower rate of growth starting from a higher initial value. Therefore, in a model where price and dividend are absolute quantities, it is likely that retained earnings per share without deflation by book value is a better measure of growth than the rate of growth. The previous discussion has provided the economic rationale for using the equation Turning now to the retained earnings coefficients, what would we expect of them? Since they represent the price the market is willing to pay for growth in the dividend, with retained earnings serving as an index of growth, the only statement with respect to their values that follows from the theory is that they should be positive. It may be thought nonetheless that their values seem low, and the absence of statistical significance at the five per cent level for two coefficients, machine tools-I95I and chemicals-Ig954, is particularly disturbing. The really surprising result is the negative chemicals coefficients for I954. On the other hand there is some a priori credibility in the findings. Growth is most uncertain and it becomes quantitatively important by comparison with the current dividend in the distant future. Also, apart from the I954 chemicals there is a rough correspondence between the rank of the coefficients and notions as to the comparative stability of earnings among the industries.
The reader may have noted (i) the multiple correlation coefficients in Tables i and 2 are the same for each industry year, (2) the earnings and retained earnings coefficients, a2 and a2 are the same, and (3) the dividend coefficient a, = a, + a2. On the first point, in both equations price is a linear function of the same variables, so that they both yield the same correlation coefficients. The earnings and retained earnings coefficients are the same, since the change in earnings is the same as the change in retained earnings when the dividend is held constant. The difference in the dividend coefficients is due to the fact that in equation (i) the increase in dividend involves a corresponding reduction in retained earnings, whereas in equation (3) retained earnings is held constant.
The dividend hypothesis provides a more reasonable interpretation of equation (i) than the interpretation given in the previous section. If growth is valued highly, an increase in the dividend with a corresponding reduction in retained earnings will not increase the value of a share as much as when a low value is placed on growth. There is some tendency for the a, coefficients to vary among industries accordingly. Another point to be noted is that the standard error of a, is below that for a,. This combined with the higher values of the former coefficients means that the change in price with the dividend can be predicted with much greater accuracy when retained earnings are held constant than when the increase comes out of retained earnings.
The Earnings Hypothesis
The third hypothesis is that the investor buys the income per share when he acquires a share Since the proposition that the rate of profit at which a common stock sells is independent of the dividend rate has some intuitive merit, a theoretical explanation of the statistical findings presented above is of interest. The first point to be noted is that the dividend hypothesis is correct regardless of whether the earnings hypothesis is correct. The only point at issue is whether the dividend hypothesis is unnecessary. Can one study the pricing of common stocks and related questions without considering the fraction of income paid in dividends? It is therefore possible to investigate the problem by using a more rigorous formulation of the dividend hypothesis to establish the condition for the validity of the earnings hypothesis.
Let k be the rate of profit at which a stock is selling, Yt the income expected in year t, b the fraction of income the corporation is expected to retain, and r the rate of profit it is expected to earn on investment. The corporation's dividend is expected to grow at the rate br, and the price of the stock at t = o is: 
but this is not relevant to the question at issue. For the earnings hypothesis to be valid, it is necessary that k be independent of b. That is, the rate of profit required by the market should be independent of the fraction of income retained. We could reason as follows. A necessary condition for the price of a stock to be finite is k > br. This condition is most easily satisfied if k is an increasing function of br, and if this is true we would also expect that k will vary with b. Other things equal, the rate of profit required on a common stock will vary for a corporation and among corporations inversely with the dividend rate.
An argument with considerably more theoretical content can be derived from the two following assumptions, both of which appear reasonable. (i) The rate at which a future payment is discounted increases with its uncertainty; and (2) the uncertainty of a future payment increases with the time in the future at which it will be received. It follows that the rate of profit at which a stream of expected payments is discounted is really an average of rates, each weighted by the size of the payment. The larger the distant payments relative to the near payments, the higher the average rate that equates the stream of payments with the price, the latter obtained by discounting each future payment at its appropriate rate. The relative size of the distant payments will of course vary with the rate of growth. Therefore, given the current earnings, the rate of profit required on a share increases with the fraction of income retained. The same reasoning provides an explanation for the tendency of interest rates on bonds to in- crease, other things being the same, with the maturity of the bond.
Refinements in the Model Equation (3) is an extremely simple and crude expression of the dividend hypothesis, and insofar as the values of the coefficients are suspect, it may be due to limitations of the model. In this section we shall discuss the more important limitations, suggest how they may be dealt with, and then present data for a model that attempts to overcome some of these limitations.
i.
Correlation between the variables and variation in the coefficients among industries is due in part to the scale factor. The problem may be stated as follows. Assume a sample of n corporations for all of which the dividend is the same, the price differs among the shares, and the average of the prices is higher than the dividend. There is no correlation between dividend and price. However, if n numbers are selected at random and the price and dividend of each share is multiplied by one of these numbers, correlation between the variables will be created. Further, if each of the n random numbers is first multiplied by a constant greater than one, the correlation and the regression coefficient will be larger the larger the value of this constant. The presence of so-called highpriced and low-priced stocks in a sample reflects in some part this scale factor. It is possible that by deflating the data, say by book value, and/or using logs we will moderate the influence of scale on the coefficients.
2.
The independent variables in equation (3) are the current values of dividends and retained earnings. These quantities are of interest, however, only because they represent the latest available information for the prediction of future dividends. Insofar as these current values depart from averages over some prior period for extraordinary reasons, investment analysts maintain that the changes should be discounted to arrive at what might be considered normal values. This suggests that some combination of current values and averages over a prior period for dividends and retained earnings would provide a superior explanation of the variation in price among shares.
3. The value the market places on a dividend expectation derived from past dividends and retained earnings may be expected to vary among corporations with the confidence in the dividend stream. This would suggest that the price of a share varies with other variables such as the size of the corporation, the relation of debt to equity, and the stability of its earning record. Insofar as the values of these variables vary among industries, failure to include them introduces variation and error in the dividend and retained earnings coefficients.
4. In the present model the variation in price with growth in the dividend is estimated by using an index of growth, retained earnings, as the independent variable. A model in which it is possible to use the rate of growth itself might yield better results. More important, the definition of the rate of growth has considerable theoretical merit to date nothing superior has been proposed but there are empirical problems involved in using it. Variation in accounting practice among firms makes the use of book value as a measure of return on investment questionable. Also, the instability of corporate retained earnings and the possibility that they vary over time differently among industries may make the use of past values to predict the future an heroic assumption. This is particularly true if investors give considerable weight, rationally or otherwise, to other variables in predicting future earnings. Turning to the data of Table 3 we see that five of the eight multiple correlation coefficients are lower than in Table 2 , and for some the difference is large. This is due to the deflation by book value. For dividends, deflation and/or the use of both the average value and the departure from average appears to have done some good. The range of the dividend coefficient has been reduced by comparison with Table 2 , and the change in dividend coefficient is interesting. All but the chemicals coefficients are significant at the five per cent level, and they all are less than the d coefficients. Therefore, as expected, a rise in the dividend is discounted until the average has risen to the new level.
The growth coefficients, however, are disappointing. First, the values for g are if anything poorer than the values for Y-D in Table 2 . Second, three of the eight coefficients are not statistically significant at the five per cent level. Third, for some of the samples 34 3, which means that investors are either indifferent to past performance or prefer a share for which retained earnings has increased to one for which it has fallen.
The performance of the model just discussed in explaining the variation in price among stocks is far superior to the simple empirical approach presented earlier. However, considerable room for improvement remains. The lines along which it will be realized appear to be a more effective representation of growth and the recognition of variables which influence the valuation of a dividend expectation. Solution of the scale problem through a different structural relation among the variables may also be of value.
Edwin Kuh and John R. Meyer, "Correlation and Regression Estimates when the Data are Ratios," Econometrica, xxin (October 955), 400-i6. ' We are talking about an unexpected change in the dividend, since d is the percentage that the dividend bears to book value. A rise in the dividend proportional to the rise in book value counts as no change in the dividend.
